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Abstract

Background/Objectives: Male climacteric syndrome (MCS) affects quality of life through psy-
chological, somatic, sexual, and endocrine-related symptoms. This study evaluated whether
a botanical formulation containing Elaeagnus multiflora fruit and Cynanchum wilfordii ex-
tracts (EMF_CWW) improved MCS-related symptoms compared with placebo. Methods:
We conducted a 12-week, randomized, double-blind, placebo-controlled trial (Clinical
Research Information Service registration: KCT0010695) in 70 men aged 45-75 years with
MCS. Participants received EMF_CWW (1500 mg/day) or placebo. The primary outcome
was the change in Aging Males” Symptoms (AMS) total score from baseline to Week 12.
Secondary outcomes included AMS subdomains, Androgen Deficiency in Aging Males
(ADAM) positivity, hormonal parameters, lipid profile, and safety. Efficacy analyses were
conducted in the per-protocol population (1 = 64), and safety analyses were conducted
in the safety population (n = 70). Results: EMF_CWW did not demonstrate superiority
over placebo for the primary outcome. AMS total score decreased in both groups (treat-
ment: —14.2 £ 12.5; placebo: —15.5 £ 12.3), with no significant between-group difference
(p = 0.6726). AMS subdomains and ADAM positivity also improved in both groups with-
out significant between-group differences. Free testosterone increased non-significantly
in the treatment group (+0.8 £ 2.4 pg/mL; p = 0.0727) and significantly in the placebo
group (+1.3 £ 2.6 pg/mL; p = 0.0076), with no between-group difference (p = 0.8720). No
treatment-related serious adverse events were observed. Conclusions: EMF_CWW did
not demonstrate efficacy superior to placebo for improving MCS-related symptoms or
hormonal outcomes. The improvements observed in both groups highlight placebo re-
sponsiveness, regression to the mean, and symptom variability in MCS trials. No apparent
short-term safety signal was observed; however, long-term safety cannot be concluded.
Larger trials with standardized repeated morning testosterone measurements are required.

Keywords: male climacteric syndrome; placebo response; testosterone variability; botanical
extract; non-hormonal therapy; Elaeagnus multiflora; Cynanchum wilfordii; randomized
controlled trial
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1. Introduction

Aging in men is accompanied by a gradual decline in total and free testosterone and
by a constellation of sexual, somatic, and psychological symptoms commonly grouped
under the term male climacteric syndrome (MCS) [1]. This decline is slow and heteroge-
neous, and symptom burden correlates only weakly with circulating testosterone [1,2].
The European Male Aging Study (EMAS) identified only a small subset of men in whom
specific symptoms co-occurred with unequivocally low testosterone, indicating that most
symptomatic aging men do not meet a strict biochemical definition of hypogonadism [2].
Current guidelines accordingly reserve a diagnosis of hypogonadism for men with con-
sistent symptoms together with repeatedly low morning testosterone, while recognizing
that symptomatic men with low-normal testosterone constitute a distinct and clinically
common group [3,4].

For men with confirmed hypogonadism, testosterone replacement therapy (TRT) can
improve sexual function, mood, and energy [5-7]. Its use has historically been tempered by
concerns regarding cardiovascular events [8-12]; more recent evidence has partly addressed
this question, as the TRAVERSE trial reported that TRT was non-inferior to placebo for
major adverse cardiovascular events in men with hypogonadism and high cardiovascular
risk, albeit with a higher incidence of atrial fibrillation [13]. Additional safety considerations
include erythrocytosis [14] and prostate-related adverse effects [15]. Importantly, TRT is
not indicated for the many symptomatic aging men who have low-normal rather than
unequivocally low testosterone, and its risk-benefit profile cannot itself justify the use of
unproven non-hormonal alternatives. These factors have nonetheless sustained interest in
non-hormonal options, which require their own rigorous, controlled evaluation.

Elaeagnus multiflora fruit and Cynanchum wilfordii have long been used in East Asian tra-
ditional medicine for vitality and aging-related complaints [16,17]. Preclinical studies of the
individual extracts have reported antioxidant activity and androgen-related effects [16,18],
and our group previously showed that a mixed Elaeagnus multiflora and Cynanchum wilfordii
formulation increased testosterone in TM3 Leydig cells and in aging male rats [17]. Whether
these preclinical signals translate into symptomatic or hormonal benefit in symptomatic
aging men, however, has not been established in rigorous placebo-controlled trials.

Two factors complicate the interpretation of trials in this setting and are often in-
sufficiently addressed. First, placebo responsiveness is pronounced for the subjective,
psychosomatic symptoms that dominate MCS, so that symptom scores frequently im-
prove substantially in placebo arms. Second, endogenous testosterone is highly variable:
because participants are typically enrolled on the basis of low screening values, regres-
sion to the mean may produce apparent biochemical improvement independent of any
intervention, and unstandardized sampling adds further measurement-related variability.
Accounting for these factors is essential when evaluating any non-hormonal intervention
in symptomatic aging men [19].

Against this background, we conducted a 12-week, randomized, double-blind, placebo-
controlled trial of a standardized non-hormonal botanical formulation (EMF_CWW) in
symptomatic men aged 45-75 years. The primary objective was to determine whether
EMF_CWW reduced the Aging Males” Symptoms (AMS) total score more than placebo;
secondary objectives addressed AMS subdomains, Androgen Deficiency in Aging Males
(ADAM) positivity, hormonal parameters, lipid profile, and safety. Recognizing the inter-
pretive challenges outlined above, we additionally examined symptom trajectories, placebo
responsiveness, and testosterone variability, with the aim of informing the design and
interpretation of future trials in this population.
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2. Materials and Methods
2.1. Study Design and Ethics

This 12-week, randomized, double-blind, placebo-controlled trial was conducted at
Chungnam National University Hospital, Daejeon, Republic of Korea, from 27 August 2018,
to 14 August 2019. The protocol was approved by the Chungnam National University
Hospital Institutional Review Board on 1 June 2018 before participant enrollment (IRB No.
CNUH IRB 2018-05-026), and the study was retrospectively registered with the Clinical
Research Information Service on 1 July 2025 (CRIS KCT0010695). The study was registered
retrospectively to maintain a transparent public record after the long interval between study
completion and publication. All participants provided written informed consent. The study
complied with Good Clinical Practice guidelines and the Declaration of Helsinki. Lifestyle
variables such as sleep duration, stress level, alcohol intake, and exercise frequency were
not restricted; however, participants were instructed to avoid initiating new health-related
routines during the study period to minimize behavioral confounding.

2.2. Participants

Men aged 45-75 years with MCS were recruited through hospital outpatient clinics and
community advertisements. Inclusion criteria: (1) AMS total score > 27; (2) positive ADAM
questionnaire; (3) serum total testosterone < 8.59 ng/mL; (4) ability to provide informed
consent. Exclusion criteria: (1) prostate cancer or PSA > 4 ng/mL; (2) severe cardiovas-
cular disease; (3) uncontrolled diabetes or hypertension; (4) liver or kidney dysfunction;
(5) current TRT or herbal supplements; (6) psychiatric disorders; (7) known allergy to
study ingredients.

2.3. Randomization and Blinding

Participants were randomized in a 1:1 ratio to receive either EMF_CWW or placebo
according to a predefined randomization schedule. This double-blind, parallel-group trial
maintained allocation concealment through an independent dispensing pharmacist not
involved in outcome assessment. Investigators, clinical staff, and participants remained
blinded until database lock.

2.4. Interventions

Participants were randomized to receive either EMF_CWW or placebo for 12 weeks.
The EMF_CWW capsule contained 500 mg per capsule, consisting of Cynanchum wilfordii
extract (245 mg), Elaeagnus multiflora fruit extract (105 mg), and crystalline cellulose (150 mg).
Participants were instructed to take three capsules once daily after dinner, corresponding
to a total daily dose of 1500 mg.

The preparation method, mixing ratio, and preclinical rationale for the Elaeagnus
multiflora fruit and Cynanchum wilfordii extract mixture have been described in a previous
preclinical study by our research group. In that study, the EMF:CWW mixture at a ratio
of 3:7 was selected based on testosterone production in TM3 Leydig cells and was further
evaluated in aging male rats. The EMCW formulation used in the preclinical study was
reported to be the same as that used in the present clinical trial [17].

For additional characterization of the herbal extracts, HPLC fingerprint analysis was
performed for the individual water extracts and the combined extract used for the clini-
cal product. Detailed HPLC instrumentation, analytical conditions, marker information,
and chromatographic profiles are provided in (Supplementary Document). The Elaeagnus
multiflora fruit water extract showed a phenolic acid-type marker peak, whereas the Cy-
nanchum wilfordii water extract showed a 4’-hydroxyacetophenone marker peak. In the
combined extract prepared at a CWW:EMF ratio of 7:3, the 4’-hydroxyacetophenone peak
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was observed at approximately 15.3 min, and the phenolic acid-type marker peak was
observed at approximately 28.1 min, without co-elution between the two marker regions.
The extraction conditions, marker information, and HPLC chromatographic profiles are
provided in (Supplementary Materials).

The placebo capsule contained crystalline cellulose, gardenia yellow pigment, gardenia
blue pigment, magnesium stearate, silicon dioxide, and caramel coloring, and was designed
to be identical in appearance to the EMF_CWW capsule. Participants in the placebo group
also took three capsules once daily after dinner for 12 weeks.

According to the Clinical Study Report, the study product and placebo were packaged,
labeled, and supplied to the study site through Jeonnam Bioindustry Natural Resources
Research Center (Jangheung-gun, Jeollanam-do, Republic of Korea). Product labels in-
cluded the study-use designation, product code or ingredient name, manufacturing number,
expiration date, and storage conditions.

2.5. Outcome Measures

(1) Primary Outcome: Change in AMS total score from baseline to Week 12. The
AMS is a validated 17-item questionnaire assessing psychological (5 items), somatic
(7 items), and sexual (5 items) symptoms, scored from 1 to 5 for each item (total
range: 17-85) [19].

(2) Secondary Outcomes: Secondary outcomes included changes in AMS subdomain
scores, positivity on the Androgen Deficiency in Aging Males (ADAM) question-
naire [20], hormonal parameters (total testosterone, free testosterone, and SHBG),
lipid profiles (total cholesterol, LDL, HDL, and triglycerides), and safety outcomes
including adverse events, vital signs, and laboratory parameters.

2.6. Assessment Schedule

Participants attended four visits: screening, baseline, Week 6, and Week 12. Vital signs,
physical examination, medication use, study product dispensing, compliance, and adverse
events were assessed according to the study schedule. AMS and ADAM questionnaires
were assessed at baseline and Week 12. Laboratory evaluations included hematology, blood
chemistry, urinalysis, lipid parameters, prostate-specific antigen, and hormonal parameters.

Total testosterone, free testosterone, and sex hormone-binding globulin (SHBG) were
assessed as hormonal parameters. Total testosterone was measured at screening and
Week 12, whereas free testosterone and SHBG were measured at baseline and Week 12,
according to the CSR schedule. Blood samples for lipid and hormonal analyses were
collected after overnight fasting; however, the exact time of blood collection was not
fixed across participants. The assay platform, analytical method, and intra- and inter-
assay coefficients of variation were not specified in the CSR. Therefore, hormonal findings,
particularly free testosterone changes, should be interpreted cautiously.

2.7. Statistical Analysis

All statistical analyses were originally planned and performed using SAS software
(Version 9.4; SAS Institute Inc., Cary, NC, USA), as specified in the Clinical Study Re-
port (CSR). Continuous variables are presented as mean =+ standard deviation (SD), and
categorical variables are presented as number (percentage).

Baseline demographic characteristics were summarized descriptively by treatment
group. No formal significance testing was performed for baseline demographic variables,
in accordance with CONSORT recommendations.

The per-protocol (PP) population was designated as the main efficacy analysis set ac-
cording to the CSR analysis plan. The PP population included participants who completed
the 12-week intervention, had no major protocol deviations, and demonstrated compliance
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of at least 80% with the assigned study product or placebo. The safety population included
all randomized participants who received at least one dose of the study product or placebo.

The primary endpoint was the change in Aging Males” Symptoms (AMS) total score
from baseline to Week 12. Changes were calculated as Week 12 minus baseline. Within-
group changes in continuous outcomes were analyzed using paired t-tests, and between-
group comparisons of changes were performed using independent t-tests. For categorical
outcomes, including ADAM positivity, within-group changes were assessed using McNe-
mar’s test, and between-group comparisons were performed using the chi-square test or
Fisher’s exact test, as appropriate. All statistical tests were two-sided, and p < 0.05 was
considered statistically significant.

To address the potential influence of excluding non-completers from the PP popula-
tion, a conservative intention-to-treat (ITT) sensitivity analysis was additionally performed
for the primary and key secondary continuous outcomes. The ITT population included all
randomized participants who received at least one dose of the study product or placebo
(n =70; treatment, n = 35; placebo, n = 35). Missing Week 12 values were imputed using
baseline observation carried forward (BOCF), assuming no change from baseline for par-
ticipants without evaluable Week 12 data. This analysis was conducted to assess whether
the primary interpretation was robust to the use of the PP population as the main efficacy
analysis set.

The target sample size was 70 randomized participants, with 35 participants per
group, allowing for an anticipated dropout rate of approximately 20% to obtain at least
56 completers. This sample size was based on an assumed 10-point between-group differ-
ence in AMS total score, an SD of 15, 80% statistical power, and a two-sided significance
level of 0.05.

3. Results
3.1. Participant Flow and Baseline Characteristics

A total of 79 men were screened, of whom 70 were randomized, with 35 assigned to
the treatment group and 35 assigned to the placebo group. Six participants were excluded
from the per-protocol (PP) population because of discontinuation (n = 4; including two
participants lost to follow-up, one withdrawal of consent, and one serious adverse event
unrelated to the study product) or compliance below 80% (1 = 2). Accordingly, the PP
population included 64 participants, with 31 in the treatment group and 33 in the placebo
group. Participant disposition is summarized in the CONSORT flow diagram (Figure 1).
Safety analyses were conducted in all randomized participants who received the study
product or placebo (safety population, n = 70).

Baseline demographic characteristics of the PP population are summarized descrip-
tively in Table 1. The treatment and placebo groups were generally similar in age, height,
and weight. Baseline AMS total score and hormonal parameters are presented in the
efficacy outcome table.

Table 1. Baseline demographic characteristics of participants in the per-protocol population.

Characteristic Treatment (n = 31) Placebo (n = 33)
Age (years) 548 £7.2 545+ 6.8
Height (cm) 169.5 £ 6.0 171.8 £ 6.8
Weight (kg) 70.2 £ 8.3 722 +11.0

Values are presented as mean + SD. Baseline demographic characteristics were summarized descriptively without
formal significance testing.
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The overall study schedule, including screening procedures, outcome assessments,
laboratory evaluations, and follow-up visits, is summarized in Supplementary Table S1.

Assessed for eligibility (n = 79)

Not randomized (n = 9)
Screening failure or not randomized before
allocation

Randomized (n = 70)

Allocated to EMF_CWW (n = 35) Allocated to placebo (n = 35)

Received allocated intervention (n = 35) Received allocated intervention (n = 35)

Discontinued intervention (n = 3)
SAE unrelated to study product (n = 1); Discontinued intervention (n = 1)
withdrawal of consent (n = 1); lost to follow-up (n = 1)
lost to follow-up (n=1)

Completed Week 12 (n = 32) Completed Week 12 (n = 34)

Analyzed in per-protocol set (n = 31) Analyzed in per-protocol set (n = 33)
Excluded from PP analysis: Excluded from PP analysis:
compliance < 80% (n = 1) compliance < 80% (n=1)

Pre-specified analysis populations (all randomized, n = 70)

safety population (n = 70) Conservative ITT sensitivity analysis (n = 70)

Treatment, n = 35; placebo, n =35

Treatment, n = 35; placebo, n = 35
Missing Week 12 values imputed by BOCF

Figure 1. CONSORT flow diagram. A total of 79 men were assessed for eligibility, of whom 70
were randomized to receive EMF_CWW or placebo. The safety population included all randomized
participants who received the study product or placebo (1 = 70). Four participants discontinued
the intervention before Week 12, and 66 participants completed the Week 12 visit. The per-protocol
population included 64 participants after excluding two participants with compliance below 80%.
A conservative intention-to-treat sensitivity analysis was additionally performed using baseline
observation carried forward.

3.2. Primary Outcome: AMS Total Score

The primary outcome was the change in AMS total score from baseline to Week
12. EMF_CWW did not demonstrate superiority over placebo for the primary outcome
(Table 2, Figure 2). In the treatment group, AMS total score decreased from 45.0 £ 9.5 at
baseline to 30.8 & 11.1 at Week 12, corresponding to a mean change of —14.2 4+ 12.5 points
(95% CI: —18.8 to —9.6; p < 0.001). In the placebo group, AMS total score decreased from
43.7 £10.2 to 28.2 & 11.0, corresponding to a mean change of —15.5 £ 12.3 points (95%
CI: —19.9 to —11.2; p < 0.001). The between-group difference in change was not statisti-
cally significant (p = 0.6726), indicating that the improvement observed in the treatment
group was not greater than that observed in the placebo group. A conservative ITT sen-
sitivity analysis using BOCF showed the same overall interpretation as the PP analysis
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(Supplementary Table S2). AMS total score decreased in both groups, but EMF_CWW did
not demonstrate superiority over placebo.

Table 2. Changes in AMS, ADAM, and hormonal outcomes during the 12-week study.

95% CI for Within- Between-
Outcome Group Baseline Week 12 Change ’ Group Group
Change
p-Value p-Value
A 1 Treatment 45.0 £9.5 30.8 +£11.1 —142 £ 125 —18.8to —9.6 <0.001 0.6726
MS tota Placebo 43.7 +10.2 28.2 +11.0 —155+123 —199to —11.2 <0.001 —
AMS psvchological Treatment 125+ 3.1 8.1+39 —45+44 —6.1to —2.8 <0.001 0.8021
psycholog Placebo 120 +3.8 7.8+ 3.6 42441 —5.6t0 —2.7 <0.001 —
AMS R Treatment 184 +4.1 125+ 49 —58+5.6 —79to -3.7 <0.001 0.9930
somatic Placebo 171449 113 + 4.4 —5.8+5.0 —7.6t0 —4.1 <0.001 —
AMS 1 Treatment 14.2 + 3.8 10.2 £4.0 —4.0+49 —5.8to0 —2.2 <0.001 0.1965
sexua Placebo 14.6 +3.3 91435 —55+4.8 —72t0 —3.8 <0.001 —
. . Treatment 29 (93.5%) 15 (48.4%) — — <0.001 0.3264
ADAM positive, 1 (%) Placebo 32(97.0%) 20 (60.6%) _ _ <0.001 —
Total testosterone Treatment 42+1.3 40+13 —-02+1.3 —0.7t00.3 0.3902 0.3497
(ng/mL) Placebo 45412 46+ 13 +0.1£1.2 —0.3t00.5 0.6783 —
Free testosterone Treatment 7.7 £22 8.6 +2.0 +0.8 £ 24 —0.1to 1.7 0.0727 0.8720
(pg/mL) Placebo 79 +£26 92424 +1.3+2.6 0.4to2.2 0.0076 —
SHBG Treatment 442 +13.0 459 +13.6 +1.7 £5.8 —041t03.8 0.0889 0.3362
(nmol/L) Placebo 543 +17.8 54.7 + 18.6 +04+73 —22t03.0 0.7889 —
Values are presented as mean + SD unless otherwise indicated. All data are from the per-protocol set (treatment,
n = 31; placebo, n = 33). Changes were calculated as Week 12 minus baseline. Negative changes in AMS scores
indicate symptom improvement. Confidence intervals are presented for mean changes in continuous outcomes
only. ADAM positivity is presented as 1 (%). Within-group comparisons were performed using paired ¢-tests for
continuous variables and McNemar’s test for ADAM positivity. Between-group comparisons were performed
using independent t-tests for continuous variables and the chi-square test for ADAM positivity.
0
_6 \ l
Q
£ -8
]
@
g -10
‘s
&
§-12
o
-14
-16
-18
-20

AMS Total Psychological Somatic Sexual

w Treatment & Placebo

Figure 2. Changes in Aging Males” Symptoms (AMS) scores from baseline to Week 12 in the treatment
and placebo groups. Data are presented as mean changes from baseline with 95% confidence
intervals. Negative values indicate symptom improvement. AMS domains include the total score
and psychological, somatic, and sexual subdomain scores. Although both groups showed reductions
in AMS scores, no statistically significant between-group differences were observed for the AMS total
score or any subdomain.
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3.3. Secondary Outcomes
3.3.1. AMS Subdomain Scores

AMS psychological, somatic, and sexual subdomain scores decreased from baseline to
Week 12 in both groups; however, no statistically significant between-group differences
were observed for any AMS subdomain (Table 2, Figure 2, and Supplementary Table S3).

e  Psychological subdomain scores decreased from 12.5 & 3.1 to 8.1 & 3.9 in the treatment
group (mean change: —4.5 £ 4.4; 95% CI: —6.1 to —2.8; p < 0.001) and from 12.0 & 3.8
to 7.8 £ 3.6 in the placebo group (mean change: —4.2 £ 4.1; 95% CI: —5.6 to —2.7;
p < 0.001). The between-group difference was not statistically significant (p = 0.8021).
e  Somatic subdomain scores decreased from 18.4 + 4.1 to 12.5 &= 4.9 in the treatment
group (mean change: —5.8 £ 5.6; 95% CI: —7.9 to —3.7; p < 0.001) and from 17.1 4.9
to 11.3 & 4.4 in the placebo group (mean change: —5.8 £ 5.0; 95% CI: —7.6 to —4.1;
p < 0.001). The between-group difference was not statistically significant (p = 0.9930).
e  Sexual subdomain scores decreased from 14.2 + 3.8 to 10.2 £ 4.0 in the treatment
group (mean change: —4.0 £ 4.9; 95% CI: —5.8 to —2.2; p <0.001) and from 14.6 £ 3.3
to 9.1 £ 3.5 in the placebo group (mean change: —5.5 £ 4.8; 95% CI: —7.2 to —3.8;
p < 0.001). The between-group difference was not statistically significant (p = 0.1965).

Exploratory age-stratified analyses showed variable patterns of AMS score reduction
across age categories (Supplementary Table S4). Because these analyses were post hoc and
subgroup sizes were small, the findings should be interpreted descriptively. Overall, the
age-stratified results did not provide evidence of a consistent treatment-specific benefit of
EMF_CWW over placebo.

3.3.2. ADAM Questionnaire

ADAM positivity decreased from baseline to Week 12 in both groups (Table 2). In
the treatment group, 29 of 31 participants (93.5%) were ADAM-positive at baseline, de-
creasing to 15 of 31 participants (48.4%) at Week 12 (McNemar’s test, p < 0.001). In the
placebo group, 32 of 33 participants (97.0%) were ADAM-positive at baseline, decreasing
to 20 of 33 participants (60.6%) at Week 12 (McNemar's test, p < 0.001). However, the
between-group difference in ADAM positivity at Week 12 was not statistically signifi-
cant (p = 0.3264), indicating that the observed reduction was not specific to EMF_CWW
treatment. (Supplementary Table S5).

Item-level ADAM positive response rates at baseline and Week 12 are shown de-
scriptively in (Figure 3). Reductions in positive responses were observed across several
ADAM items in both groups; however, these item-level patterns should be interpreted as
exploratory because no statistically significant between-group difference was observed for
overall ADAM positivity. Participant-level changes in individual ADAM questionnaire
items are further illustrated in (Supplementary Figure S1), showing heterogeneous response
patterns across participants in both treatment arms.

3.4. Hormonal Parameters

Hormonal parameters were evaluated as secondary exploratory outcomes (Table 2 and
Supplementary Table S6). Overall, no statistically significant between-group differences
were observed in total testosterone, free testosterone, or sex hormone-binding globulin
(SHBG) after 12 weeks of intervention. Because hormonal sampling was not time standard-
ized, these findings should be interpreted cautiously.

3.4.1. Total Testosterone

In the treatment group, total testosterone changed from 4.2 + 1.3 ng/mL at baseline
to 4.0 &+ 1.3 ng/mL at Week 12 (mean change: —0.2 £ 1.3 ng/mL; 95% CI: —0.7 to 0.3;
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p = 0.3902). In the placebo group, total testosterone changed from 4.5 &+ 1.2 ng/mL to
4.6 £ 1.3 ng/mL (mean change: +0.1 £+ 1.2 ng/mL; 95% CI: —0.3 to 0.5; p = 0.6783). The
between-group difference was not statistically significant (p = 0.3497).

a

ADAM positive response rates at baseline and Week 12: Placebo group (n = 33)

mBaseline m Week 12

100 A

D ©
o o

Positive response (%)

'y
o

20 4

Qi Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9 Q1o

ADAM positive response rates at baseline and Week 12: Treatment group (n = 31)

mBaseline ™ Week 12

o
s

100 - — 9.8 wxx
935 —

903

Positive response (%)

Qi1 Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9 Q1o

Figure 3. Item-level positive response rates for the Androgen Deficiency in Aging Males (ADAM)
questionnaire at baseline and Week 12. (a) Placebo group (1 = 33). (b) Treatment group (n = 31).
Data are presented as the percentage of participants with a positive response to each ADAM item at
baseline and Week 12. Q1, decreased libido; Q2, lack of energy; Q3, decreased strength or endurance;
4, loss of height; Q5, decreased enjoyment of life; Q6, sadness or grumpiness; Q7, weaker erections;
Q8, reduced ability to engage in sports; Q9, falling asleep after dinner; Q10, deterioration in work
performance. Within-group changes from baseline to Week 12 were analyzed using McNemar’s
exact test. * p < 0.05, ** p < 0.01, *** p < 0.001. Lower percentages at Week 12 indicate fewer positive
ADAM symptoms. Item-level findings are descriptive and should be interpreted cautiously because
no statistically significant between-group difference was observed for overall ADAM positivity.

3.4.2. Free Testosterone

In the treatment group, free testosterone increased from 7.7 + 2.2 pg/mL to
8.6 + 2.0 pg/mL, but this within-group change did not reach statistical significance (mean
change: +0.8 £ 2.4 pg/mL; 95% CI: —0.1 to 1.7; p = 0.0727). In the placebo group,
free testosterone increased from 7.9 £ 2.6 pg/mL to 9.2 & 2.4 pg/mL (mean change:
+1.3 £ 2.6 pg/mL; 95% CI: 0.4 to 2.2; p = 0.0076). However, the between-group difference
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was not statistically significant (p = 0.8720). Therefore, the observed free testosterone
changes do not support a treatment-specific hormonal effect of EMF_CWW.

3.4.3. SHBG

SHBG levels showed no statistically significant between-group difference. In the treat-
ment group, SHBG changed from 44.2 4 13.0 nmol/L to 45.9 £ 13.6 nmol/L (mean change:
+1.7 £ 5.8 nmol/L; 95% CI: —0.4 to 3.8; p = 0.0889). In the placebo group, SHBG changed
from 54.3 &+ 17.8 nmol/L to 54.7 &+ 18.6 nmol/L (mean change: +0.4 £ 7.3 nmol/L; 95%
CI: —2.2 to 3.0; p = 0.7889). The between-group difference was not statistically significant
(p =0.3362).

3.5. Lipid Profile

Lipid parameters were assessed as secondary safety-related laboratory outcomes
(Supplementary Table S7). No statistically significant between-group differences were
observed for total cholesterol, LDL-cholesterol, HDL-cholesterol, or triglycerides during
the 12-week intervention.

e  Total cholesterol showed no statistically significant within-group change in either the
treatment group (196.7 & 42.1 to 195.8 £ 35.7 mg/dL; p = 0.8246) or the placebo group
(191.3 £ 26.8 t0 193.9 & 23.1 mg/dL; p = 0.4744), with no significant between-group
difference (p = 0.5076).

e LDL-cholesterol also remained statistically unchanged in both groups (treatment:
119.6 & 36.2t0 120.5 £ 31.2 mg/dL; p = 0.7726; placebo: 112.6 £ 25.5 t0 114.9 + 22.4 mg/dL;
p = 0.4831), with no significant between-group difference (p = 0.7657).

e  HDL-cholesterol did not differ significantly over time in either group (treatment:
51.5 £12.4t050.0 & 11.5mg/dL; p = 0.2973; placebo: 56.1 £ 14.4 to 56.1 & 14.6 mg/dL;
p = 0.9538), and the between-group difference was not statistically significant
(p =0.4174).

o  Triglyceride levels showed no statistically significant within-group change in either the
treatment group (183.0 & 99.5 to 176.1 & 90.7 mg/dL; p = 0.6826) or the placebo group
(178.7 &= 173.6 to 148.1 £ 128.7 mg/dL; p = 0.3431), with no significant between-group
difference (p = 0.5148).

Overall, lipid parameters remained statistically stable over the 12-week study period.
These findings suggest no apparent short-term unfavorable changes in lipid-related lab-
oratory parameters; however, they should not be interpreted as evidence of long-term
metabolic safety.

3.6. Safety

Safety analyses were conducted in the safety population, defined as all random-
ized participants who received at least one dose of the study product or placebo (1 = 70;
treatment, n = 35; placebo, n = 35). During the 12-week intervention, adverse events were
reported in 2 of 35 participants (5.7%) in the treatment group and 6 of 35 participants (17.1%)
in the placebo group (Fisher’s exact test, p = 0.2595) (Table 3). A total of 9 adverse event
episodes were recorded, including 2 in the treatment group and 7 in the placebo group.

One serious adverse event occurred in the treatment group and was assessed by the
investigator as unrelated to the study product. This event resolved without sequelae. No
treatment-related serious adverse events were reported. Most adverse events were mild to
moderate in severity, although severe events were reported in 1 participant in each group.
All participants with adverse events recovered or resolved without sequelae.

Opverall, no apparent short-term safety signal was observed during the 12-week study
period. However, given the small sample size and limited follow-up duration, these
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findings support only short-term tolerability and should not be interpreted as evidence of
long-term safety.

Table 3. Summary of adverse events during the 12-week intervention.

Treatment Placebo Group _
Category Group (1 = 35) (n = 35) Total (n = 70) p-Value
Participants with >1
adverse event, n (%) 2(5.7) 6 (17.1) 8 (11.4) 0.2595
Total number of adverse
. 2 7 9 -
event episodes, n
Serious adzi;;se event, n 12.9) 0(0.0) 1(14)
Non-serious adverse
event, n (%) 1(2.9) 6 (17.1) 7 (10.0) -
Mild, 7 (%) 1(2.9) 5 (14.3) 6 (8.6) -
Moderate, 1 (%) 0 (0.0) 1(2.9) 1(1.4) -
Severe, n (%) 1(2.9) 1(2.9) 2(2.9) -
Study product-related
adverse event, n (%) 0(0.0) 1@29) 1(1.4)
Recovered/resolved 2(57) 6(17.1) 8 (114)

without sequelae, 1 (%)

Values are presented as number (%) unless otherwise indicated. The safety population included all randomized
participants who received the study product or placebo. The p-value for the overall incidence of adverse
events was calculated using Fisher’s exact test. Seriousness, severity, relatedness, and outcome categories are
presented descriptively.

4. Discussion
4.1. Overall Interpretation of the Trial Findings

In this randomized, double-blind, placebo-controlled trial, EMF_CWW, a standardized
non-hormonal formulation of Elaeagnus multiflora and Cynanchum wilfordii, was not superior
to placebo in symptomatic aging men for the primary outcome or for any secondary
outcome. AMS total and subdomain scores and ADAM positivity improved substantially
in both arms with no between-group difference, and no treatment-specific hormonal effect
was detected. The trial should therefore be read as a non-positive study whose data do
not support an efficacy benefit of EMF_CWW beyond placebo. Over the 12-week period
EMF_CWW was well tolerated; however, this short, modestly sized study was not designed
to establish safety, and only short-term tolerability can be inferred.

4.2. Nonspecific Contributors to the Improvement Observed in Both Arms

The substantial within-arm improvement in the absence of any between-group dif-
ference is most parsimoniously explained by nonspecific factors common to both arms
rather than by a specific action of EMF_CWW. These include the recognized placebo re-
sponsiveness of subjective symptoms in testosterone-deficiency and sexual-dysfunction
research [21-23], regression to the mean in participants selected for elevated symptom
scores, and behavioral change associated with trial participation. Because the randomized,
placebo-controlled design already controls for these nonspecific influences, the appropriate
conclusion is that EMF_CWW did not separate from placebo, not that a specific effect
was masked.

4.3. Psychosomatic Characteristics of MCS Symptoms

The predominance of subjective, psychosomatic symptoms in MCS—fatigue, low
mood, and reduced libido—plausibly underlies this responsiveness [23]. Regular contact,
monitoring, and the expectation of benefit inherent in trial participation can improve such
symptoms independently of any pharmacological effect [21,23].
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4.4. Potential Influence of Lifestyle and Behavioral Changes

Enrollment in a clinical trial can itself prompt modest behavioral change. In the
present study; lifestyle factors were not restricted, and participants were asked not to initiate
new health-related routines during the trial in order to limit behavioral confounding; no
structured diet, exercise, or stress-management counseling was delivered as part of the
protocol. Nonetheless, increased health awareness and the structure of repeated study visits
may have contributed to symptom improvement in both arms, and such effects cannot be
distinguished from placebo responsiveness in this design.

4.5. Exploratory Interpretation of the Placebo-Arm Free Testosterone Change

A statistically significant within-arm increase in free testosterone was observed in the
placebo group (p = 0.0076), whereas the treatment group showed only a non-significant
trend (p = 0.0727), and the two arms did not differ (p = 0.8720). This pattern is unlikely to
represent a treatment effect and should be regarded as exploratory. Non-pharmacological
explanations apply, including regression to the mean in men selected for low screening
testosterone and the substantial within-individual fluctuation of testosterone. Method-
ological factors are equally important: blood sampling was not time-standardized, the
free-testosterone method and assay performance were not specified in the Clinical Study
Report, and gonadotropins (LH, FSH), estradiol, and prolactin were not measured. In the
absence of repeated, standardized morning measurements and a fuller endocrine panel,
these hormonal findings cannot be interpreted as biologically meaningful.

4.6. Discrepancy Between Preclinical and Clinical Evidence

These clinical results contrast with previous preclinical findings, including our own
study in which the mixed Elaeagnus multiflora and Cynanchum wilfordii formulation in-
creased testosterone in TM3 Leydig cells and in aging male rats [17], as well as studies
reporting androgen-related effects of Cynanchum wilfordii in experimental models [18]. Such
discrepancies between animal and human studies are common in botanical research. Surgi-
cally or chemically induced testosterone deficiency in young animals differs fundamentally
from the multifactorial, age-related symptom complex seen in humans [2]. In addition,
human participants are aware of being studied, so expectation and other psychological
influences—absent in animal models—can shape subjective and possibly physiological
outcomes; this difference may itself contribute to the divergence between preclinical and
clinical findings.

4.7. Consistency with Prior Herbal Medicine Trials in MCS

Our results align with several other herbal medicine trials in MCS. A systematic review
of maca (Lepidium meyenii) found modest effects on sexual function without consistent
testosterone elevation [24], and a randomized trial of unripe black raspberry extract in
Korean men with MCS reported symptom improvement without hormonal change [25].
Together, these results suggest that symptom improvement in botanical MCS trials often re-
flects nonspecific and placebo-related mechanisms rather than a specific androgenic action.

4.8. Clinical Meaningfulness of Symptom Improvement

The improvement in both arms (approximately 14-15 AMS points) exceeded the com-
monly cited minimal clinically important difference of about 10 points [20], indicating that
participants experienced perceptible benefit regardless of allocation; this benefit, however,
cannot be attributed to EMF_CWW. It should also be noted that the present trial did not
evaluate diet, exercise, or other lifestyle interventions and therefore provides no direct
evidence for their efficacy. Prior studies have nonetheless reported that weight loss and
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lifestyle-related factors are associated with changes in testosterone levels in aging men [26],
which may be relevant to the comprehensive management of symptomatic aging men.

4.9. Clinical Implications for Non-Hormonal Management

Two cautious implications follow. First, over 12 weeks EMF_CWW was well tolerated,
with no treatment-related serious adverse events and no apparent short-term changes in
lipids or routine laboratory parameters; this supports short-term tolerability only and does
not establish efficacy or long-term safety. On present evidence, EMF_CWW cannot be
recommended as an effective alternative to TRT. Second, the comparable improvement
across arms indicates that nonspecific elements of care, such as regular follow-up and
patient engagement, may accompany symptomatic improvement, although the contribution
of any specific intervention cannot be isolated from this trial [4,27].

More broadly, structured clinical attention—regular follow-up, monitoring, and pa-
tient engagement—remains valuable in the care of symptomatic aging men, although
this design cannot isolate the contribution of any single element [27,28]. Because lifestyle
interventions were not evaluated here, no recommendation regarding diet, exercise, or
weight management can be drawn from these data; where clinically indicated, however,
weight management and lifestyle-related approaches have independent supporting evi-
dence for influencing testosterone-related endocrine profiles and may complement, rather
than substitute for, individualized assessment [26].

4.10. Implications for Hormonal Assessment in MCS Trials

The hormonal results underscore the difficulty of interpreting single, non-standardized
testosterone measurements in this setting. Testosterone varies markedly within individuals,
and isolated values may not reflect androgen status [3]. Future trials should use repeated
early-morning sampling with a validated free-testosterone method, report assay perfor-
mance, and include gonadotropins and estradiol to characterize the endocrine response
more completely.

4.11. Study Limitations

This study has several limitations. First, the enrolled population was not strictly
hypogonadal: the total testosterone eligibility ceiling (<8.59 ng/mL) lies within the normal
range and baseline values were low-normal rather than unequivocally low, so the trial is
best understood as a study of symptomatic aging men rather than of biochemically defined
hypogonadism. Second, the broad age range (45-75 years) introduces heterogeneity in
testosterone, SHBG, comorbidity, and symptom burden; exploratory age-stratified analyses
were limited by small subgroup sizes and should be regarded as descriptive. Third, the
per-protocol set was prespecified as the primary analysis population in the Clinical Study
Report; although a conservative intention-to-treat (BOCF) sensitivity analysis yielded
the same non-positive conclusion, an intention-to-treat set with prespecified handling
of missing data would be preferable as the primary analysis in an efficacy trial. Fourth,
hormonal sampling was not time-standardized, the assay was not characterized, and
gonadotropins, estradiol, and prolactin were not measured. Finally, the modest sample size
and 12-week duration limited power to detect small effects and to assess safety.

4.12. Future Research Directions

Future research should prioritize adequately powered, preregistered trials that use
intention-to-treat analysis, enrich for participants with rigorously and repeatedly confirmed
low morning testosterone, employ standardized repeated morning hormonal measurement
with full endocrine characterization, extend follow-up beyond 12 weeks, and provide
detailed product characterization in line with reporting standards for herbal interventions.
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Because the randomized, placebo-controlled design already accounts for nonspecific and
placebo-related influences, the priority is not to separate these from treatment effects but to
establish, with adequate power and biochemical precision, whether any treatment-specific
benefit exists.

5. Conclusions

In this 12-week randomized, double-blind, placebo-controlled trial, EMF_CWW did
not demonstrate superiority over placebo in improving AMS total score, AMS subdo-
main scores, ADAM positivity, or hormonal outcomes in symptomatic aging men. Both
groups showed substantial symptom improvement, highlighting the potential influence
of nonspecific trial effects, placebo responsiveness, regression to the mean, and natural
symptom variability in studies of male climacteric syndrome. Hormonal findings should
be interpreted cautiously because testosterone sampling was not time-standardized and
additional endocrine parameters were not assessed. No treatment-related serious adverse
events were observed, and no apparent short-term safety signal emerged during the study
period; however, the small sample size and 12-week duration do not allow conclusions
regarding long-term safety. Overall, the efficacy of EMF_CWW remains unproven. Larger,
preregistered trials using intention-to-treat analyses, rigorously defined biochemical hypog-
onadism, repeated standardized morning testosterone measurements, longer follow-up,
and detailed product characterization are required to clarify whether EMF_CWW has any
treatment-specific benefit for male climacteric symptoms.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390 /medicina62071334/s1, Table S1: Summary of Comparative Hu-
man Study Schedule; Table S2. Conservative intention-to-treat sensitivity analysis using baseline
observation carried forward; Table S3: Changes in AMS score before and after 12 weeks of intake;
Table S4: Sub Scale analysis of AMS domain scores (mental, somatic, sexual) and total AMS by
age group in the treatment and placebo groups; Table S5: ADAM Ratio After 12 weeks of Intake;
Table S6: Hormonal Index Change Before and After 12 Weeks of Intake; Table S7: Change in lipid
metabolism markers pre-intake and 12 weeks post-intake; Figure S1: Participant-level changes
in individual ADAM questionnaire items from baseline to Week 12; Document S1: HPLC-based
characterization and marker information of the EMF_CWW complex extract.

Author Contributions: Conceptualization, D.-1.C. and C.-Y.C.; methodology, D.-1.C., ] H.H. and G.L.;
software, D.-I.C.; validation, D.-1.C., ] H.H. and ] K,; formal analysis, D.-I1.C.; investigation, D.-1.C.,
JJH.H., G.L. and ] K,; resources, C.-Y.C.; data curation, D.-I.C.; writing—original draft preparation,
D.-I.C.; writing—review and editing, ].H.H. and C.-Y.C,; visualization, D.-1.C.; supervision, C.-Y.C.;
project administration, C.-Y.C.; funding acquisition, C.-Y.C. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was supported by Global-Learning & Academic research institution for
Master’s-PhD students, and Postdocs (LAMP) Program of the National Research Foundation of Korea
(NRF) grant funded by the Ministry of Education (No. RS-2023-00285353).

Institutional Review Board Statement: This study was approved by the Chungnam National
University Hospital Institutional Review Board (IRB No. CNUH IRB 2018-05-026) on 1 June 2018),
and the study was retrospectively registered with the Clinical Research Information Service on
1 July 2025 (CRIS KCT0010695). The study was conducted in accordance with the Declaration of
Helsinki and Good Clinical Practice guidelines.

Informed Consent Statement: Written informed consent was obtained from all participants prior
to enrollment.

https://doi.org/10.3390/medicina62071334


https://www.mdpi.com/article/10.3390/medicina62071334/s1
https://www.mdpi.com/article/10.3390/medicina62071334/s1
https://doi.org/10.3390/medicina62071334

Medicina 2026, 62, 1334 15 of 16

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to institutional policy and ongoing
related research.

Conflicts of Interest: G.L. and J.K. are affiliated with Jeonnam Bioindustry. The study product
(EMF_CWW) and placebo were supplied for use in this trial through Jeonnam Bioindustry Natural
Resources Research Center, as described in the Clinical Study Report. G.L. and J.K. were not involved
in participant recruitment, randomization, outcome assessment, or statistical analysis. The remaining
authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Harman, S.M.; Metter, E.J.; Tobin, ].D.; Pearson, J.; Blackman, M.R. Longitudinal effects of aging on serum total and free
testosterone levels in healthy men. J. Clin. Endocrinol. Metab. 2001, 86, 724-731. [CrossRef]

Wu, FEC.W,; Tajar, A.; Beynon, ].M.; Pye, S.R.; Silman, A.].; Finn, ].D.; O’'Neill, TW.; Bartfai, G.; Casanueva, EE,; Forti, G.; et al.
Identification of late-onset hypogonadism in middle-aged and elderly men. N. Engl. J. Med. 2010, 363, 123-135. [CrossRef]
[PubMed]

Lunenfeld, B.; Mskhalaya, G.; Zitzmann, M.; Arver, S.; Kalinchenko, S.; Tishova, Y.; Morgentaler, A. Recommendations on the
diagnosis, treatment and monitoring of hypogonadism in men. Aging Male 2015, 18, 5-15. [CrossRef] [PubMed]

Bhasin, S.; Brito, J.P.; Cunningham, G.R.; Hayes, E]J.; Hodis, H.N.; Matsumoto, A.M.; Snyder, P.J.; Swerdloff, R.S.; Wu, EC.W.,;
Yialamas, M.A.; et al. Testosterone therapy in men with hypogonadism: An Endocrine Society clinical practice guideline. J. Clin.
Endocrinol. Metab. 2018, 103, 1715-1744. [CrossRef] [PubMed]

Corona, G.; Rastrelli, G.; Maggi, M. Diagnosis and treatment of late-onset hypogonadism: Systematic review and meta-analysis of
TRT outcomes. Best Pract. Res. Clin. Endocrinol. Metab. 2013, 27, 557-579. [CrossRef] [PubMed]

Traish, A.M.; Miner, M.M.; Morgentaler, A.; Zitzmann, M. Testosterone deficiency. Am. J. Med. 2011, 124, 578-587. [CrossRef]
[PubMed]

Snyder, PJ.; Bhasin, S.; Cunningham, G.R.; Matsumoto, A.M.; Stephens-Shields, A.J.; Cauley, ].A.; Gill, T.M.; Barrett-Connor, E.;
Swerdloff, R.S.; Wang, C.; et al. Effects of testosterone treatment in older men. N. Engl. . Med. 2016, 374, 611-624. [CrossRef]
[PubMed]

Bassil, N.; Alkaade, S.; Morley, ].E. The benefits and risks of testosterone replacement therapy: A review. Ther. Clin. Risk Manag.
2009, 5, 427-448. [CrossRef] [PubMed]

Basaria, S.; Coviello, A.D.; Travison, T.G.; Storer, T.W.; Farwell, W.R ; Jette, A.M.; Eder, R.; Tennstedt, S.; Ulloor, ].; Zhang, A.; et al.
Adverse events associated with testosterone administration. N. Engl. J. Med. 2010, 363, 109-122. [CrossRef] [PubMed]

Vigen, R.; O’'Donnell, C.I; Barén, A.E.; Grunwald, G.K.; Maddox, T.M.; Bradley, S.M.; Barqawi, A.; Woning, G.; Wierman, M.E,;
Plomondon, M.E; et al. Association of testosterone therapy with mortality, myocardial infarction, and stroke in men with low
testosterone levels. JAMA 2013, 310, 1829-1836. [CrossRef] [PubMed]

Corona, G.; Maseroli, E.; Rastrelli, G.; Isidori, A.M.; Sforza, A.; Mannucci, E.; Maggi, M. Cardiovascular risk associated with
testosterone-boosting medications: A systematic review and meta-analysis. Expert Opin. Drug Saf. 2014, 13, 1327-1351. [CrossRef]
[PubMed]

Alexander, G.C,; Iyer, G.; Lucas, E.; Lin, D.; Singh, S. Cardiovascular risks of exogenous testosterone use among men: A systematic
review and meta-analysis. Am. |. Med. 2017, 130, 293-305. [CrossRef] [PubMed]

Lincoff, A.M.; Bhasin, S.; Flevaris, P.; Mitchell, L.M.; Basaria, S.; Boden, W.E.; Cunningham, G.R.; Granger, C.B.; Khera, M;
Thompson, I.M.; et al. Cardiovascular safety of testosterone-replacement therapy. N. Engl. . Med. 2023, 389, 107-117. [CrossRef]
[PubMed]

Coviello, A.D.; Kaplan, B.; Lakshman, K.M.; Chen, T.; Singh, A.B.; Bhasin, S. Effects of graded doses of testosterone on
erythropoiesis in healthy young and older men. J. Clin. Endocrinol. Metab. 2008, 93, 914-919. [CrossRef] [PubMed]

Cui, Y;; Zong, H.; Yan, H.; Zhang, Y. The effect of testosterone replacement therapy on prostate cancer: A systematic review and
meta-analysis. Prostate Cancer Prostatic Dis. 2014, 17, 132-143. [CrossRef] [PubMed]

Jang, M.; Seo, S.J.; Lee, Y.S. Antioxidant, anti-inflammatory and anti-aging activities of Elaeagnus multiflora fruit extracts as a
cosmetic material. J. Investig. Cosmetol. 2021, 17, 159-167.

Jung, M.-A; Shin, |.; Jo, A.; Kang, H.; Lee, G.; Oh, D.-R.; Yun, H.].; Im, S.; Bae, D.; Kim, J.; et al. Alleviating effects of the mixture
of Elaeagnus multiflora and Cynanchum wilfordii extracts on testosterone deficiency syndrome. J. Appl. Biol. Chem. 2020, 63,
451-455. [CrossRef]

Lee, G.; Kim, J.; Pan, S.-O.; Kim, M.; Jun, W.; Choi, C.-Y. Aphrodisiac property of the aqueous extract of Cynanchum wilfordii. J.
Food Nutr. Res. 2016, 4, 713-719.

https://doi.org/10.3390/medicina62071334


https://doi.org/10.1210/jcem.86.2.7219
https://doi.org/10.1056/nejmoa0911101
https://www.ncbi.nlm.nih.gov/pubmed/20554979
https://doi.org/10.3109/13685538.2015.1004049
https://www.ncbi.nlm.nih.gov/pubmed/25657080
https://doi.org/10.1210/jc.2018-00229
https://www.ncbi.nlm.nih.gov/pubmed/29562364
https://doi.org/10.1016/j.beem.2013.05.002
https://www.ncbi.nlm.nih.gov/pubmed/24054931
https://doi.org/10.1016/j.amjmed.2010.12.027
https://www.ncbi.nlm.nih.gov/pubmed/21683825
https://doi.org/10.1056/nejmoa1506119
https://www.ncbi.nlm.nih.gov/pubmed/26886521
https://doi.org/10.2147/TCRM.S3025
https://www.ncbi.nlm.nih.gov/pubmed/19707253
https://doi.org/10.1056/nejmoa1000485
https://www.ncbi.nlm.nih.gov/pubmed/20592293
https://doi.org/10.1001/jama.2013.280386
https://www.ncbi.nlm.nih.gov/pubmed/24193080
https://doi.org/10.1517/14740338.2014.950653
https://www.ncbi.nlm.nih.gov/pubmed/25139126
https://doi.org/10.1016/j.amjmed.2016.09.017
https://www.ncbi.nlm.nih.gov/pubmed/27751897
https://doi.org/10.1056/nejmoa2215025
https://www.ncbi.nlm.nih.gov/pubmed/37326322
https://doi.org/10.1210/jc.2007-1692
https://www.ncbi.nlm.nih.gov/pubmed/18160461
https://doi.org/10.1038/pcan.2013.60
https://www.ncbi.nlm.nih.gov/pubmed/24445948
https://doi.org/10.3839/jabc.2020.059
https://doi.org/10.3390/medicina62071334

Medicina 2026, 62, 1334 16 of 16

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Heinemann, L.A ].; Zimmermann, T.; Vermeulen, A.; Thiel, C.; Hummel, W. A new “Aging Males’ Symptoms” rating scale. Aging
Male 1999, 2, 105-114. [CrossRef]

Morley, J.E.; Charlton, E.; Patrick, P; Kaiser, FE.; Cadeau, P.; McCready, D.; Perry, HM., 3rd. Validation of a screening
questionnaire for androgen deficiency in aging males. Metabolism 2000, 49, 1239-1242. [CrossRef] [PubMed]

Benedetti, F; Amanzio, M. The placebo response: How words and rituals change the patient’s brain. Patient Educ. Couns. 2011, 84,
413-419. [CrossRef] [PubMed]

Cunningham, G.R.; Toma, S.M. Why is androgen replacement in males controversial? J. Clin. Endocrinol. Metab. 2011, 96, 38-52.
[CrossRef]

Stridh, A.; Pontén, M.; Arver, S.; Kirsch, L.; Abé, C.; Jensen, K.B. Placebo responses among men with erectile dysfunction enrolled
in phosphodiesterase 5 inhibitor trials: A systematic review and meta-analysis. JAMA Netw. Open 2020, 3, e201423. [CrossRef]
[PubMed]

Shin, B.C.; Lee, M.S,; Yang, E.J.; Lim, H.S.; Ernst, E. Maca (L. meyenii) for improving sexual function: A systematic review. BMC
Complement. Altern. Med. 2010, 10, 44. [CrossRef] [PubMed]

Jung, S.-J.; Park, E.-O.; Chae, S.-W.; Lee, S.-O.; Kwon, J.-W.; You, J.-H.; Kim, Y.-G. Effects of unripe black raspberry extract
supplementation on male climacteric syndrome and voiding dysfunction: A pilot, randomized, double-blind, placebo-controlled
trial. Nutrients 2023, 15, 3313. [CrossRef] [PubMed]

Camacho, E.M.; Huhtaniemi, I.T.; O'Neill, TW,; Finn, ].D.; Pye, S.R.; Lee, D.M.; Tajar, A.; Bartfai, G.; Boonen, S.; Casanueva,
FF,; et al. Age-associated changes in hypothalamic—pituitary—testicular function in middle-aged and older men are modified by
weight change and lifestyle factors: Longitudinal results from the European Male Ageing Study. Eur. J. Endocrinol. 2013, 168,
445-455. [CrossRef] [PubMed]

Mulhall, J.P; Trost, L.W.; Brannigan, R.E.; Kurtz, E.G.; Redmon, J.B.; Chiles, K.A.; Lightner, D.].; Miner, M.M.; Murad, M.H,;
Nelson, C.J.; et al. Evaluation and management of testosterone deficiency: AUA guideline. J. Urol. 2018, 200, 423-432. [CrossRef]
[PubMed]

Grossmann, M.; Matsumoto, A.M. A perspective on middle-aged and older men with functional hypogonadism: Focus on holistic
management. . Clin. Endocrinol. Metab. 2017, 102, 1067-1075. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/medicina62071334


https://doi.org/10.3109/13685539909003173
https://doi.org/10.1053/meta.2000.8625
https://www.ncbi.nlm.nih.gov/pubmed/11016912
https://doi.org/10.1016/j.pec.2011.04.034
https://www.ncbi.nlm.nih.gov/pubmed/21621366
https://doi.org/10.1210/jc.2010-0266
https://doi.org/10.1001/jamanetworkopen.2020.1423
https://www.ncbi.nlm.nih.gov/pubmed/32196105
https://doi.org/10.1186/1472-6882-10-44
https://www.ncbi.nlm.nih.gov/pubmed/20691074
https://doi.org/10.3390/nu15153313
https://www.ncbi.nlm.nih.gov/pubmed/37960252
https://doi.org/10.1530/eje-12-0890
https://www.ncbi.nlm.nih.gov/pubmed/23425925
https://doi.org/10.1016/j.juro.2018.03.115
https://www.ncbi.nlm.nih.gov/pubmed/29601923
https://doi.org/10.1210/jc.2016-3580
https://www.ncbi.nlm.nih.gov/pubmed/28359097
https://doi.org/10.3390/medicina62071334

	Introduction 
	Materials and Methods 
	Study Design and Ethics 
	Participants 
	Randomization and Blinding 
	Interventions 
	Outcome Measures 
	Assessment Schedule 
	Statistical Analysis 

	Results 
	Participant Flow and Baseline Characteristics 
	Primary Outcome: AMS Total Score 
	Secondary Outcomes 
	AMS Subdomain Scores 
	ADAM Questionnaire 

	Hormonal Parameters 
	Total Testosterone 
	Free Testosterone 
	SHBG 

	Lipid Profile 
	Safety 

	Discussion 
	Overall Interpretation of the Trial Findings 
	Nonspecific Contributors to the Improvement Observed in Both Arms 
	Psychosomatic Characteristics of MCS Symptoms 
	Potential Influence of Lifestyle and Behavioral Changes 
	Exploratory Interpretation of the Placebo-Arm Free Testosterone Change 
	Discrepancy Between Preclinical and Clinical Evidence 
	Consistency with Prior Herbal Medicine Trials in MCS 
	Clinical Meaningfulness of Symptom Improvement 
	Clinical Implications for Non-Hormonal Management 
	Implications for Hormonal Assessment in MCS Trials 
	Study Limitations 
	Future Research Directions 

	Conclusions 
	References

